The apolipoprotein E2 (Arg145Cys) mutation causes autosomal dominant type III hyperlipoproteinemia with incomplete penetrance.
Type III hyperlipoproteinemia (type III HLP) is an atherogenic disorder of lipoprotein metabolism characterized by the accumulation of cholesterol-enriched VLDL and is usually associated with homozygosity for a normal variant of apoE, apoE2. ApoE2(Arg145Cys) is a rare variant arising from a C-->T transition at nucleotide 4031 and has been linked to type III HLP. Ten subjects from a group of 42 unrelated individuals with proven type III HLP were found to be either heterozygous or homozygous for the apoE2(Arg145Cys) mutation by DNA sequencing. The apoE4-Philadelphia (Glu13Lys, Arg145Cys) variant was subsequently excluded. None of 4 homozygotes (3 blacks and 1 of mixed ancestry) developed ischemic heart disease, but they did present with xanthomata. In contrast, 6 heterozygous subjects presented mainly with ischemic heart disease but generally lacked physical signs. Cholesterol concentrations ranged from 6.2 mmol/L to 13.3 mmol/L and triglyceride levels from 3.2 to 13.2 mmol/L. The dyslipoproteinemia in homozygous and heterozygous subjects was indistinguishable. Family investigation identified an additional 10 heterozygous mutant-allele carriers, of whom 3 had type III HLP. This unique cohort of patients indicates that the apoE2(Arg145Cys) mutation is relatively common in several population groups in our region and may be particularly prevalent in blacks. There was no clear allele dosage effect present for the development of dyslipoproteinemia or atherosclerosis. The mode of inheritance is for the first time clearly established to be autosomal dominant with incomplete penetrance.